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In recent years the most significant contributions to the history of 
Chinese shipping and shipbuilding have been made by marine archaeolo- 
gists. Yet valuable information may still be gleaned from well-known 
literary sources where archaeological findings can be used to clarify the 
meaning of a text or where evidence from previously unconsidered 
sources can be brought to bear on some particular interpretive problem. 
One such problem concerns the size of the great ocean-going junks which 
regularly made the long voyage from Quanzhou (Ch’tian-chou), in South 
China’s Fujian province, to the west coast of India in quest of pepper in 
the period from the later Song to the early Ming (twelfth to fifteenth 
centuries). Contemporary Chinese sources and Arab and European travel- 
lers’ accounts all seem to agree that these vessels were very large, both 
by Chinese standards and compared to the ships of the Muslim and 
Christian West. "The vessels which they navigate in Cathay be very 
big," wrote Jordanus Catalanus, who saw them in India in the fourteenth 
century.' "Like houses, their sails ‘like great clouds in the sky,’" is how 
one twelfth-century Chinese source described them.* Not all contempor- 
ary references to the size of these vessels are this vague. Indeed, some 
are quite precise. The problem with all of them, however, is that the 
terms in which size is expressed are not clearly and immediately 
understandable to the modern reader. 


"Friar Jordanus, Mirabilia Descripta: The Wonders of the East (London, 1863), 54- 
55. 


>Zhou Qufei, Ling Wai Dai Da, cited in Friedrich Hirth and W.W. Rockhill (eds.), 
Chau Ju-Kua: His Work on the Chinese and Arab Trade in the Twelfth and Thirteenth 
Centuries, Entitled Chu-fan-chi (St. Petersburg, 1911), 33. 
International Journal of Maritime History, IX, No. 2 (December 1997), 51-81. 
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This paper will first address the problem of the meaning of the 
various terms in which size is denoted in contemporary European and 
Chinese sources. A solution will be proposed in the case of what is 
arguably the most important of these sources, namely that which occurs 
in the Travels of Marco Polo. On the basis of this and other evidence 
from contemporary writings, an estimate will be made of the size of 
these "great ships." Finally, the question of their size will be considered 
in relation to the development of Chinese trade with India. 


Polo’s "Basket" 


In the course of his discussion of Chinese ocean-going junks in Science 
and Civilisation in China, Joseph Needham quotes from Marco Polo’s 
very detailed and precise description of these vessels (on one of which 
Polo travelled from China to India in 1292) on the question of their size: 
"they are so large that they carry quite 5000 baskets of pepper, some 
6000...And these larger ships have such large tenders that they carry 
quite 1000 baskets of pepper."? As Needham remarks, "one would very 
much like to know the weight and dimensions of one of these units." 
Polo’s statement is potentially valuable because of its simplicity and 
directness. It is enough to know the weight of a "basket" to be able to 
gauge the size of these vessels with a fair degree of accuracy. By 
contrast, the comparatively few references to the size of the ocean-going 
junks of the Song and Yuan periods in other documentary sources 
present much more complex problems of interpretation. Some of this 
other evidence will be examined in due course. To begin with, however, 
we consider the question of Polo’s "basket." We proceed on the 
assumption that this will most likely have been one of two things. Either 
it was a unit of packaging employed by the Chinese for which Polo was 
perhaps unable, or unconcerned, to give a European equivalent in his 
narrative, or it was a European standard which was so well known, at 
least to Italians, as to require no special explanation. 

If Polo’s "basket" is a Chinese standard unit of packaging, then 
the probability is that it relates in some way to the Chinese pikul (shi or 
dan) of 100 kati (jin), which weighed approximately 60 kg. in the Song 
period and which also came into general use in parts of Southeast Asia 


*Joseph Needham, Science and Civilisation in China. Volume 4: Physics and Physical 
Technology. Part III: Civil Engineering and Nautics (Cambridge, 1971), 467. 
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as a result of Chinese trading contacts. Thus, in West Java, which 
became a major source of pepper imports into China in the sixteenth 
century, pepper was packed in 50-kati "bags" (barut) for transport by 
shoulder pole, two bags making up the full "shoulder load" (pikulan) of 
100 kati (one pikul).* This "Banten bag” was still the standard unit for 
packing pepper for transport in Chinese junks in the early decades of the 
seventeenth century. It cannot be Polo’s "basket," however, since this 
would mean that the carrying capacity of the junks was no more than 150 
to 180 tons of pepper, which, in view of what Polo and others have to 
say about the size of these vessels, is clearly too low. A more reasonable 
proposition is that Polo’s “basket" was equal to the full pikul. What Polo 
has to say concerning the daily pepper consumption of the city of Kinsay 
(Hangzhou) shows that the Chinese did in fact employ a wholesale 
measure for pepper which was related to the shi (pikul) of 100 jin (kati). 
This is inferred from Polo’s statement that the "load" (soma in Italian) 
of pepper weighed 223 pounds, which in the context should mean the 
300-gram "light pound" that the Venetians employed in the spice trade 
rather than the heavier 477-gram pound of ordinary commerce.* This 
puts the "load" of pepper at approximately sixty-seven kg. (about 113 
kati), which looks very much like a gross value for the standard 
"shoulder-load" of 100 kati net.© We know that Chinese in Southeast 


‘G.P. Rouffaer and J.W. Uzerman (eds.), De Eerste Schipvaart der Nederlanders 
naar Oost-Indié onder Cornelis De Houtman, 1595-1597. Journalen, Documenten en 
Andere Bescheiden. I: D’Eerste Boeck van Willem Lodewycksz (’s-Gravenhage, 1915), 
113 and 213. 


°A.C. Moule and Paul Pelliot, Marco Polo: The Description of the World (2 vols., 
London, 1938), I, 340; and Henry Yule (ed.), Zhe Book of Ser Marco Polo the Venetian, 
Concerning the Kingdoms and Marvels of the East (3rd ed., 2 vols., London, 1929), I, 
204. : 


°A different reading of the evidence is offered by Simon Digby, "The Maritime 
Trade of India," in Tapan Raychaudhuri and Irfan Habib (eds.), The Cambridge Econ- 
omic History of India. Volume 1: c. 1200- c. 1750 (Cambridge, 1982), 132 and 142, who 
identifies this "load" as the Indian Ocean bahar encountered at Calicut by Zheng He’s 
expedition in the early fifteenth century, which Ma Huan then put at 320 jin (191 kg.). 
Polo’s 223-Ib. load weighed only sixty-seven kg., however, or at most (if the pound is 
taken to be the Venetian heavy pound) 106 kg., much less than the conventional weight 
of the Indian Ocean bahar. Moreover, the Chinese had no reason to employ a foreign 
weight based on the Middle Eastern “camel load," even for an imported item like pepper 
(imported in Chinese vessels), in place of their own "man-load" of sixty to seventy kg. 
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Asia in the nineteenth century were in the habit of packaging at least one 
item of local produce — gambier — for shipment in mat "baskets" 
(keranjang), which were meant to have a net weight of 100 kati.’ It is 
evident, therefore, that the "load" which Polo refers to has in fact been 
employed by the Chinese at one time or another as a unit of packing in 
the transport of goods by sea. 

If Polo’s "basket" of pepper was in fact this Chinese "load" of 
around sixty-seven kg., then his statement concerning the size of the 
great ocean-going junks should be interpreted to mean that they mostly 
carried about 335 tonnes of pepper (5000 baskets) — up to 400 tonnes 
(6000 baskets) in the case of the very largest — and that the much smaller 
junks which accompanied them could carry up to 70 tonnes (1000 
baskets). If we apply the same ratio of pepper to the ton of ship’s burden 
as was customary in reckoning the carrying capacity of Dutch and 
English East India Company merchantmen in the seventeenth century 
(i.e., about 725 to 740 kg. of pepper to the ton of fifty cubic feet), we 
obtain figures of 450 tons burden for the large junks and up to 550 tons 
for the very largest.* To this should perhaps be added an allowance of 
another 100 tons or so for provisions for the several hundred persons 


If the reasoning is that Polo (or his Chinese informant) converted the figures to bahars, 
this also seems implausible. 


"See E. Netscher, Beschrijving van een Gedeelte der Residentie Riouw (Batavia, 
1853), 172; and Verslag van den Handel, Scheepvaart, en Inkomende- en Uitgaande 
Regten op Java en Madura, 1829 (Batavia, 1831), table "O." 


*The ton of ship’s burden is here taken as meaning, in common usage, "a rough 
statement of what the vessel could carry in either units of weight or of cubic capacity;" 
see F.C. Lane, "Tonnages, Medieval and Modern," in Venice and History: The Collected 
Papers of Frederic C. Lane (Baltimore, 1966), 364. The ratio of 725-740 kg. of pepper 
to the ton of ship’s burden is on the basis of Dutch and English values of 1500 Ibs. 
Amsterdam (740 kg.) and 1600 Ibs avoirdupois (725 kg.) to the ton of fifty cubic feet, 
respectively. This agrees with the estimate of John Jourdain, The Journal of John 
Jourdain, 1608-1617 (Cambridge, 1905), 316, that Chinese junks encountered at Banten 
in 1613 were vessels of upwards of 300 tons, with a carrying capacity of 6000 to 8000 
Banten bags (180-240 tonnes) of pepper, plus other cargo. At 725-740 kg. to the ton, this 
quantity of pepper would have occupied between 240 and 330 tons of ship’s burden. 
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making the long voyage to India and back.’ This would mean that the 
ocean-going junks which sailed to India in Polo’s day were about the 
same size as the general run of Chinese junks trading to Southeast Asia 
in the nineteenth century, which were judged to be mostly 500 to 800 
tons burden.’° 

We turn now to the possibility that Polo’s "basket" of pepper was 
a well-known European standard unit of packaging for which no special 
explanation was required. We should first of all note that, in keeping 
with his general purpose of conveying a sense of the size and splendour 
of the Chinese empire, Polo usually made a point of expressing quantities 
in terms of the familiar weights and measures of his native Venice. Thus, 
in discoursing on the magnitude of the traffic up and down the Yangzi, 
"the greatest river that is in the world," Polo stated that the junks, 
numbering more than 200,000, each had a carrying capacity of between 
4000 and 12,000 cantars "by the count of our country of Venese."!! 
Less explicitly, when Polo declared that Kinsay (Hangzhou) is so great 
a city that it consumes forty-three "loads" of pepper every day, he added 
by way of explanation that each load weighed 223 pounds.” Here it is 
evidently taken for granted that the reader will know that it is the "light 
pound" of Venice — the pound for weighing pepper and spices — which 


*Polo states that the fleet he sailed with to India in 1292 carried provisions for two 
years. See Yule (ed.), Polo, I, 34-35; L.F. Benedetto (ed.), The Travels of Marco Polo 
(London, 1931), 16; and Moule and Pelliot, Marco Polo, 1, 90. See also the Ling Wai 
Dai Da, as cited in Hirth and Rockhill (eds.), Chau Ju-Kua, 33, on this point. 


"John Crawfurd, History of the Indian Archipelago (3 vols., Edinburgh, 1820), II, 
182-184. 


"'Moule and Pelliot, Marco Polo, 1, 321. This will be the Venetian cantar of 150 
"heavy pounds" (libbre grossi) which at 71.55 kg. was almost the same as the 120-jin shi 
(pikul) of the Tang period. 4000 to 12,000 cantars would be 286 to 860 tonnes. 
Needham, Science and Civilisation, IV, Part Ill, 466, note b, incorrectly equates the 
cantar to 112 Ibs. and gives 224 to 672 tons. 


"Moule and Pelliot, Marco Polo, I, 340; Yule (ed.), Polo, Il, 204. 
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is meant.'? Might Polo’s readers also have been expected to understand 
his reference to “baskets of pepper" without further explanation? 

The word for "basket" in Polo’s narrative is sporta, meaning a 
bag or basket of coarse matting.'* In the medieval period this was the 
common term for a package of definite weight (different for various 
items) employed by the Venetians and others in the trans-Mediterranean 
trade between Europe and the Middle East. What the Italians called a 
"basket" of pepper was in reality the Egyptian "camel load" (himl) of 
72,000 dirham (225 kg.), the standard unit for wholesale dealings in 
pepper in the great international market at Cairo. In Polo’s day, and up 
to the early fifteenth century, pepper was purchased in Egypt by the 
sporta and shipped out of Alexandria in one-sporta bales which were 
conventionally equated to a gross weight of 720 Ibs. Genoese and 750 
light pounds (libbre sottili) of Venice.’ If Polo meant sporta to stand 
for a European unit of packing, it is unlikely that he meant anything 
other than this very well known "basket of pepper."' 

If, then, we take Polo to mean the standard Mediterranean sporta 
of pepper weighing 225 kg., this would put the capacity of the large 
junks at around 1125 tonnes of pepper (with the largest being 1350 
tonnes) and up to 225 tonnes for the smaller attendant vessels. These 


cr, for example, "you may get some 40 pounds of excellent fresh ginger for a 
Venice groat" (Yule (ed.], Polo, I, 181) where again the reader is clearly expected to 
understand what is meant. 


‘In one form or another the term sporta appears in early French, Latin and Italian 
versions of the Travels. See J.B.G. Roux de Rochelle (ed.), Voyages de Marco Polo 
(Paris, 1824), 182 and 435; Adolfo Bartoli (ed.), I viaggi de Marco Polo (Firenze, 
1863), 233; and Gian Battista Ramusio, Navigationi et viaggi (3 vols., Venice, 1563- 
1606; reprint, Amsterdam, 1967-1970), II, libro terzo, cap. 1 (49, in this edition). 


'C_H.H. Wake, "The Volume of European Spice Imports at the Beginning and End 
of the Fifteenth Century," Journal of European Economic History, XV, No. 3 (Winter 
1986), 622-631. 


"Digby, "Maritime Trade," 132 and 139, suggests two other possibilities: that Polo’s 
sporta is the 120-kg. "load" (carica) by which pepper was sold en gros at Venice, or 
alternatively that it is the Indian Ocean bahar of around 200 kg. with which Digby 
identifies Polo’s 223-lb. "load" (soma) of pepper at Hangzhou. However, if by "sporta 
of pepper" Polo really meant the Venetian carica we should expect him to say so, instead 
of using another familiar term which had an entirely different meaning. For objections 
to the identification of the sporta with the bahar, see note 6. 
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figures translate (at the ratio of 725-740 kg. of pepper to the ton of fifty 
cubic feet referred to above) to between 1520 and 1860 tons burden for 
the large junks and about 300 tons for the attendant smaller vessels. On 
this interpretation of Polo’s testimony, we should conclude that the junks 
of the Song period were indeed extremely large compared with contem- 
porary shipping, both in Europe and in the Muslim Middle East, and 
larger also than the vessels which the Chinese employed in overseas trade 
in later centuries. 

It was certainly the impression of European and Arab travellers 
that the junks of the Song and Yuan periods were by any standard 
extremely large. What Polo has to say about the number of "little rooms 
or cabins" — sixty or more of them — provided for the accommodation 
of travelling merchants, who made up only a fraction of the total number 
of persons of all descriptions who sailed on the junks trading overseas, 
and about the arrangements for propelling the junks by oar and pulling 
them along with the help of the smaller attendant junks, all points to the 
conclusion that the biggest merchant junks must have been extremely 
large and lumbering vessels.'’ Ibn Battuta’s description, from a slightly 
later date, conveys a similar impression.'* 

While the balance of probability favours the view that Polo’s 
"pasket" is the well-known Mediterranean sporta of 225 kg., the 
evidence so far examined should not be regarded as conclusively 
establishing the size of the junks described by Polo. Even if it is accepted 
that he meant to indicate carrying capacity in terms of the Mediterranean 
pepper sporta, there is still the possibility that the range of values 
proposed here for the size of the junks is too high, either because Polo’s 
own figures are exaggerated or because the extrapolation from European 
values for the ratio of pepper to tons burden is not well founded. There 
is, however, further evidence from other sources to consider. We have, 
first of all, the testimony of a European traveller of the fifteenth century, 
Nicol6 de’ Conti, who stated that the great ships of "India" — by which 
he meant the whole of the East from Persia to "Cathay" — were five- 


"Moule and Pelliot, Marco Polo, 1, 354-356. 


'8See A.R. Gibb and C.F. Beckingham (eds.), The Travels of Ibn Battuta, A.D. 1325- 
1354 (4 vols., Cambridge, 1958-1994), IV, 813-814. For doubts cast on the reliability 
of Ibn Battuta, see Paul Wheatley, The Golden Khersonese: Studies in the Historical 
Geography of the Malay Peninsula Before A.D. 1500 (Kuala Lumpur, 1961), 210 and 
307, and sources cited therein. 
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masted vessels which had a capacity of 2000 vegetes, "butts."’? Since 
Conti, like Polo, was a Venetian, it is likely that vegetes here means 
"butts" (botti) of Venice,” in which case (following Lane on the size 
of the Venetian butt)” we arrive at a figure of about 1300 tons burden 
(tons of fifty cubic feet) for Conti’s estimate of the size of these 
vessels.” What Conti has to say therefore appears to support the view 
that Polo’s "basket" is the Mediterranean pepper sporta of 225 kg. rather 
than a Chinese standard related to the pikul of sixty kg. 


Chinese Evidence 


There is also evidence from Chinese sources to be considered. The 
Chinese traditionally referred to the size of ships in a variety of different 
ways, some of which are of little practical use for present purposes. In 
particular, where the overall dimensions of vessels are given, especially 
in pre-Qing sources, these are usually incomplete and ambiguous. Of 


“The Travels of Nicolo Conti, In the East,” as cited in Yule (ed.), Polo, Il, 252, 
note 6. Archibald Lewis, "Maritime Skills in the Indian Ocean, 1368-1500," Journal of 
the Economic and Social History of the Orient, XVI, Nos. 2-3 (1973), 248, note 1, 
suggests that Conti may be referring to Southeast Asian vessels of the hybrid Chinese- 
Southeast Asian type which so impressed the Portuguese early in the following century. 
Conti’s account may also be read, however, as a general description of ships of the 
larger "South China Sea tradition" (see note 53 below) to which both the Southeast Asian 
jong and the ocean-going "junks" of southern China belonged. In this case it still seems 
most likely that the figure of 2000 vegetes refers to Chinese junks trading to India, since 
these were undoubtedly the largest vessels of the "South China Sea” type. 


**But not the equivalent of 2000 English butts, as is supposed by Lo Ju-pang, "China 
as a Sea Power 1122-1368: A Preliminary Survey of the Maritime Expansion and Naval 
Exploits of the Chinese People during the Southern Sung ‘and Yuan Periods” (Unpub- 
lished PhD thesis, University of California, 1957), 544, who takes this to mean 707 tons. 


*1Lane, "Tonnages,” 357-358 and 366. 


The figure of 2000 tons cited by J.V.G. Mills (ed.), Ma Huan: Ying-Yai Sheng-Lan, 
"The Overall Survey of the Ocean’s Shores” (Cambridge, 1970), 305, note 3; and by 
Needham, Science and Civilisation, IV, Part Tl, 452, note b, which comes from taking 
John Frampton’s translation, in N.M. Penzer (ed.), The Most Noble and Famous Travels 
of Marco Polo, together with the Travels of Nicolo de’ Conti, edited from the Elizabethan 
Transtation of John Frampton (London, 1929), 140, of vegetes (for which see Yule [ed.], 
Polo, Il, 252, note 6) as “tunnes” to mean tons. 
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more value are references to carrying capacity in terms of the Chinese 
measure of large volume, the hu or "bushel."* The most important 
statement of this nature occurs in a twelfth-century work on the maritime 
provinces of southern China, the Ling Wai Dai Da (Information on What 
is Beyond the Passes). According to this work, the ocean-going junks” 
of the Song period were "several times" larger than the general run of 
home-water vessels of 10,000 hu.” Taken literally (and at the Song 
standard of 66.4 litres to the hu), this implies a carrying capacity of 
upwards of 1400 tons (tons of fifty cubic feet). 

Apart from the hu, which was a measure of capacity, the Chinese 
also made use of a very different kind of measurement of ship’s size. 
This was the liao, literally "material," which in the context of ships and 
shipbuilding refers to the amount of timber used in the construction of 
a vessel. This method of stating the size of vessels was in vogue during 
the period from the Song to the Ming. It was particularly employed to 
differentiate between larger and smaller naval vessels of the same general 
class or category — as for example "combat vessels" of 100, 150 and 200 
liao. Unfortunately, none of the references in the Chinese sources 
indicates a quantitative value for the Jiao. Moreover, even if the value of 


Originally the hu was the volumetric equivalent of half the 120-jin shi of millet 
(13.6 kg. of millet in a 19.3-litre container, approximately). Over the centuries this nexus 
was lost, as the size of the hu and shi increased differentially. The standard hu was 59.4 
litres in the Tang period, 66.4 litres under the Song, and 94.8 litres under the Yuan. The 
120-jin shi remained unchanged at the Tang value, 71.62 kg.. These values are taken 
from Wu Chengluo, Zhongguo Duliangheng Shi (History of Chinese Weights and 
Measures) (2nd ed., Shanghai, 1937), 70-74, as cited in Lo, "China as a Sea Power," 
547 and 549. 


“See Needham, Science and Civilisation, IV, Part Il, 645-646. The reference is to 
fan-bo, literally “foreign vessels," which were in fact "foreign traders," i.e., Chinese 
vessels trading to foreign parts. 


*Zhou, Ling Wai Dai Da, as cited in Needham, Science and Civilisation, IV, Part 
Ill, 645-646. Cf. the statement in the Pingzhou Ke Tan, cited in Hirth and Rockhill 
(eds.), Chau Ju-kua, 31, that ocean-going junks are “several tens of zhang in breadth and 
depth." Uncertainties attach to the expression "10,000," which in some contexts — and 
when written with the character wan — signifies "an indefinitely large number.” This may 
well be what is meant in the celebratory verse, "To the four seas I sailed in ships of ten 
thousand hu," composed by Chen Yicheng, Imperial Physician, poet and calligrapher, 
who sailed in Zheng He’s fleet to the Western Ocean. See Lo, "China as a Sea Power," 
555; and Needham, Science and Civilisation IV, Part III, 491. 
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the liao could be ascertained, other detailed information concerning the 
structure of the vessels is necessary to be able to estimate size and 
carrying capacity. Not surprisingly, historians have shown little interest 
in the question of the liao. The exception to be noted here is Lo Ju-pang, 
the historian of Chinese maritime expansion in the period of the Song 
and the Yuan. Lo argues that, because of a profusion of widely-varying 
standards for the hu during the Song period, the Chinese took over the 
Indian Ocean bahar — here taken to be 400 lbs. avoirdupois and 
approximating also the weight value (in terms of grain) of a "large hu," 
which Lo maintains was current at the time — as a convenient unit for 
denoting tonnage, and that liao was the name given to this measure of 
carrying capacity.”” But Lo adduces no solid evidence which actually 
supports this proposition which, as he concedes, remains in the realm of 
the speculative.” 


See Lo, "China as a Sea Power,” 544-550. The notion of a standard "large” hu 
with a weight equivalent (in millet) 2.5 times the shi is problematical, as indeed Lo 
himself acknowledges. 


Lo, "China as a Sea Power," pp. 550-555. In "The Emergence of China as a Sea 
Power during the Late Sung and Early Yiian Periods," Far Eastern Quarterly, XIV, No. 
4 (August 1955), 493; "The Decline of the Early Ming Navy," Oriens Extremis, V 
(1958), 151, note 4; "China’s Paddle-Wheel Boats: Mechanized Craft Used in The 
Opium War and Their Historical Background,” Tsing Hua Journal of Chinese Studies, 
New Series, II, No. 1 (1960), 209, note 52; and “Chinese Shipping and East-West Trade 
from the Tenth to the Fourteenth Century," in Michel Mollat (ed.), Sociétés et 
compagnies de commerce en Orient et dans l’Océan Indien (Paris 1970), 173-174, Lo 
equates the liao to 500 (or 400-500) Ibs. This has been accepted by Needham, Science 
and Civilisation, IV, Part Tl, 481, with some reservations; Mills (ed.), Ma Huan, 28, 
note 2; and Jacques Dars, “Les jonques chinoises du haut mer sous les Song et les 
Yuan,” Archipel, XVII (1979), 42 ff. 


*See Lo, “China as a Sea Power,” appendix I. Lo attempts to prove his case by 
working on the relationship between the Jiao and the computed carrying capacity of Ming 
warships for which both the Jiao rating and the dimensions of the vessels are known. 
However, these calculations do not in fact demonstrate that the liao is a measure of 
capacity. On the contrary, they tend to confirm that liao is indeed a measure of 
"material." This becomes apparent when we consider the results which Lo obtains by 
dividing carrying capacity (as calculated from the dimensions given) by the Jiao rating. 
This produces not a constant value, as would be the case with a true measure of tonnage, 
but a series of values which vary over a wide range (from 271 to 429 Ibs.), being higher 
for the vessels of larger /iao and lower for the smaller vessels. This is an indication that 
the digo rating is in fact 2 measure of “material,” not "tonnage:" dividing carrying 
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It is clear from the context in which the term is used in 
contemporary records that the liao rating of vessels was in fact a measure 
of the amount of material which went into their construction.” The 
confusing notion that liao is a measure of tonnage originated with A.C. 
Moule, who in an article published in 1921 drew attention to the use of 
the term in two thirteenth-century sources, the Du Cheng Ji Sheng (The 
Wonder of the Capital) of Zhao Shi and the Meng Liang Lu (The Past 
Seems a Dream) of Wu Zimu, to designate the size of vessels. Moule’s 
statement that "Jiao is evidently a unit of measurement for the tonnage 
of boats or ships, but I have not been able to discover its capacity,"* 
inspired Evan Morgan to make enquiries of his own which brought to 
light the fact that the term was still in use in parts of north China, where 
it denoted a volume measuring eight feet by one foot by four inches.*! 
This, of course, makes no sense as a measure of tonnage. Accordingly, 


capacity by "material" produces a rising series of numbers which increase with the size 
of vessels since larger vessels require proportionately less material for their construction 
than smaller vessels of similar type and proportions. Another scholar has also suggested 
that Jiao was a measure of tonnage. Wang Ts’eng-yii, "The Shipbuilding Industry in the 
Sung Dynasty," Chinese Sociology and Anthropology, IX, No. 3 (1977), 79-82, cites 
evidence to the effect that in the early twelfth century government canal transports of 300 
and 500 liao were considered capable of carrying 300 and 500 shi of rice, respectively. 
Wang’s conclusion that “liao, hu, and shi were one and the same" is unwarranted, 
however, for even if, in the case of these vessels of very small capacity (under fifty 
tonnes) and particular dimensions, the figures for Jiao (measure of material) and carrying 
capacity (in shi) happen to coincide, so that to speak of a "500-liao vessel” amounts to 
the same as saying "a vessel of 500 shi," this would, for the reasons indicated above, not 
be true of vessels of much larger capacity and different proportions. Consequently it 
would make no sense to equate the Jiao to carrying capacity in terms of hu or shi as a 
general rule. 


This is clear from a passage in Li Shaoxiang, Longjiang Chuanchang Zhi (Records 
of the Dragon River Shipbuilding Yards), 4, which Lo himself quotes ("China as a Sea 
Power," 551). See also Pao Tsen-Peng, On the Ships of Cheng-Ho (Taipei, 1961), 18. 


04 .C. Moule, "The Wonder of the Capital," New China Review, Il, No. 5 (October 
1921), 364. 


*"Evan Morgan, “How Tonnage was Measured in Ancient China," Journal of the 
North China Branch, Royal Asiatic Society, LYV (1923), 227-228. 
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it has been dismissed as having no bearing on the question of the liao 
rating of ships.” 

Yet once it is understood that Jiao is a measure of quantity of 
material — specifically timber — the significance of Morgan’s discovery 
becomes apparent. The dimensions reported by Morgan evidently refer 
to a standard balk of timber having a length of eight foot (one xun) and 
transverse dimensions of one foot and four inches. Assuming that what 
we have here is the traditional carpenter’s foot, i.e., the ancient Shang 
foot (chi) of ten Chinese inches (cun), equal to 31.10 cm., this gives the 
liao a precise value of 0.096 m’. Of course, this may not be the true 
value of the liao employed by shipbuilders in the Song period. For 
reasons of practicality, however, a measure of this sort could not have 
been either much less or very much greater. All things considered, an 
eight-foot (one xun) balk — or possibly one measuring ten feet (one 
zhang) — having transverse dimensions close to those indicated by 
Morgan, and weighing close to one pikul (i.e., a "man load" of around 
sixty to seventy kg.), would be about right as a convenient and practical 
standard for working with sawn timber.” 

The significance of the Meng Liang Lu for present purposes is 
that it gives liao ratings for ocean-going junks of different sizes: "And 
as to the ocean merchant ships they are of different sizes. The large ones 
of 5000 liao will carry 500 or 600 men; the second class of from 2000 
to 1000 Jiao will also carry 200 or 300 men."* Even without knowing 
the precise value of the Jiao, this information may be of some use in 
estimating the size of junks. Before taking up this point, however, we 
examine evidence from the field of marine archaeology. 

In 1973 the remains of a sea-going junk of the Song period 
which sank around 1280 CE were discovered at the site of the ancient 
harbour at Hou-to in Quanzhou Bay. The "Quanzhou Ship" was a three- 
masted vessel, 34.4 metres in overall length and 9.84 metres in the 
beam, with an estimated loaded draught of three metres and an estimated 


For Lo on this point, see "China as a Sea Power," 543-544. 


®This was the shi or dan (pikul) of 100 and 120 jin, which became standardised at 
59.68 and 71.62 kg., respectively, in the Tang period. 


“Wu Zimu, Meng Liang Lu, as cited in Moule, "Wonder," 365. 
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displacement of about 374 tonnes.* Traces of pepper, spicewood and 
other typical imports from South and Southeast Asia indicate that the 
vessel was engaged in overseas trade.** The hold space appears to have 
been approximately 325 m? (230 tons of fifty cubic feet).*” This was 
obviously a much smaller vessel than the great junks encountered by 
Polo at Quanzhou only a few years later, which were all four-masted 
vessels, often with provision for stepping two additional masts, and with 
a draught of over six metres.** The Quanzhou Ship’s carrying capacity 
of around 230 tons is also on the low side for the attendant small vessels 
which Polo says were capable of carrying "quite 1000 sportas of pepper" 
(if it is accepted that these were sportas of 225 kg.). But Polo indicates 
that the attendant smaller vessels were of various sizes ranging up to a 
maximum of 1000 sportas. With only slightly larger overall hull 
dimensions, a vessel of the same general proportions as the Quanzhou 
Ship would have a burden of around 300 tons, which equates to a 
carrying capacity of about 1000 sportas (of 225 kg.) of pepper. 

A vessel of twice the hull dimensions of the Quanzhou Ship 
would have a burden of around 1890 tons which, again if it is accepted 
that Polo’s sporta is the Mediterranean pepper sporta of 225 kg., equates 
to the carrying capacity of around 6000 sportas of pepper which Polo 
ascribed to the largest junks. There is evidence to suggest that the largest 
of the ocean-going junks did, in fact, approximate to these dimensions. 
In the first place, there is the rudder shaft found at the site of the Long 
Jiang shipbuilding yards near Nanjing in 1962, which dates from the 


*See "Preliminary Attempts at Restoration of the Sung Dynasty Seagoing vessel in 
Chiian-chou Bay," and "A Brief Report on the Excavation of a Sung Dynasty Seagoing 
Vessel at Ch’tian-chou Bay," Chinese Sociology and Anthropology, IX, No. 3 (1977). 

“Brief Report," 18-25. 


The estimate is based on plans and reported dimensions in "Preliminary Attempts." 


*8See Yule (ed.), Polo, II, 249 and 280; and Moule and Pelliot, Marco Polo, I, 354- 
355 and 370. 


*Of the attendant vessels Polo states "they take 40, 50, some 60, some 80, some 100 


sailors." Of the large junks he says “they take 2 and 3 of these large tenders, but the one 
is larger than the other [one or ones]." See Moule and Pelliot, Marco Polo, 1, 356. 
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early Ming period.” The length of the rudder attachment — six metres, 
implying a blade area of 42 m’ — is exactly right for a vessel of twice the 
overall dimensions of the Quanzhou Ship.*' Second, the draught of 
approximately six metres inferred for a vessel of twice the dimensions of 
the Quanzhou Ship matches Polo’s statement that the draught of the great 
junks was "nearly four paces" (i.e., nearly seven metres).” Third, the 
burden of a vessel of twice the hull dimensions of the Quanzhou Ship, 
computed to be around 1890 tons of fifty cubic feet (approximately 
40,000 hu), is consistent with the statement in the Ling Wai Dai Da that 
the great ocean-going junks had a carrying capacity which was "several 
times" that of vessels of 10,000 hu, bearing in mind also that, according 
to Polo, while the very largest could carry 6000 sportas, in general the 
large junks mostly had capacities of around 5000 sportas, which (at 225 
kg. to the sporta) equates to approximately 34,000 hu.” 

Support comes also from a consideration of the amount of 
material which went into the construction of the junks. The reported 
dimensions of the Quanzhou Ship and the reconstruction proposed by the 
Chinese team which worked on the remains in the 1970s provide a 
reasonably good basis for estimating the amount of timber required for 
the construction of the Quanzhou Ship and, by extrapolation, of scaled- 
up versions of the same vessel. Calculations made on this basis produce 
figures of approximately 145 cubic metres of timber for the Quanzhou 
Ship,“ the computed carrying capacity of which (737-751 sportas) 


“Needham, Science and Civilisation, IV, Part I, 481. 


“'Ror the rudder post length of about eight metres and blade area of 10.4 m? inferred 
for the Quanzhou Ship, see "Preliminary Attempts," 102. According to Zhou, Ling Wai 
Dai Da, cited in Hirth and Rockhill (eds.), Chau Ju-Kua, 33, the rudders of ocean-going 
junks were "several tens of feet long.” 


“Yule (ed.), Polo, 1, 280; and Moule and Pelliot, Marco Polo, 1, 370. 


“According to the Pingzhou Ke Tan, cited in Hirth and Rockhill (eds.), Chau Ju-kua, 
31, the ocean-going junks were “several tens of zhang in breadth and depth." 


“This estimate is based on plans and reported dimensions in "Preliminary Attempts," 
and in Donald H. Keith and Christian J. Buys, "New Light on Medieval Chinese 
Seagoing Ship Construction," International Journal of Nautical Archaeology and 
Underwater Exploration, X, No. 2 (1981); and on reported dimensions in “Brief Report," 
and in Jeremy Green, "The Song Dynasty Shipwreck at Quanzhou, Fujian Province, 
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locates it in the category of Polo’s smaller attendant vessels (which could 
carry up to 1000 sportas), and approximately 667 cubic metres for a 
vessel of twice the hull dimensions of the Quanzhou Ship, i.e., a vessel 
of the same carrying capacity as Polo’s 6000-sporta vessel (always 
assuming sportas of 225 kg.). What is especially noteworthy here is 


People’s Republic of China," International Journal of Nautical Archaeology and Under- 
water Exploration, XII, No. 3 (1983). The hull planks are estimated at 279.62 m? x 
thickness 12.44 cm. (from reported measurements in "Brief Report," 15, of eight, five 
and five cm. for the inner, second, and third strakes, the latter covering approximately 
half the surface area, here brought to 7.7, 4.66 and 4.66 cm., i.e., 2.5, 1.5 and 1.5 cun 
respectively) = 41.27 m>. The bow and stern ends are estimated at 26.4 m? x thickness 
put at 15.55 cm (five cun) = 4.1 m’. The main deck is estimated at 244.43 m? (see, 
"Preliminary Attempts," figure 2, and Keith and Buys, "New Light," figure 12) x 
thickness put at 7.77 cm (2.5 cun) = 18.99 m*. Thirty frames ("half frames," twelve per 
side in hold sections 2-12, plus allowance for three per side in hold section 1) are taken 
to be six metres x thirty cm., reducing to twenty-six cm. x ten cm., reducing to six cm. 
("Brief Report," 17; "Preliminary Attempts," figures 1 and 2; and Keith and Buys, "New 
Light," figure 11) = 3.22 m®. The twelve bulkheads are estimated at 229.6 m? ("Preli- 
minary Attempts," figure 2; and Keith and Buys, "New Light," figure 12) x reported 
thickness ten to twelve cm. ("Brief Report," 16) brought to 12.44 cm (four cun) = 28.56 
m>. The limber boards are estimated at 35.79 m? ("Preliminary Attempts," figure 2) x 
thickness put at 9.33 cm. (three cun) = 3.34 m>. The keel and keel tail are estimated at 
2.7 m*, from reported keel dimensions of eighteen [17.6] x 0.42 x 0.27 m ("Brief 
Report," 11 and 14) and keel tail dimensions assumed to be 5.88 x 0.42 x 0.27 m. The 
masts are estimated at 19.64 m?, the sum of (i) 28.5 and twenty-one metres in length and 
0.64 and 0.48 metres in diameter at deck level for the main and foremasts respectively 
("Preliminary Attempts," 104), (ii) an estimate for mizzen mast, assumed to be fifteen 
x 0.48 metres, and (iii) an estimate of about four m* for housing and bracing timbers 
("Brief Report,” 17). The rudder shaft and blade, rudder capstan and tiller are estimated 
at 2.60 m’, based on estimates of eight metres in length and thirty-five cm. in diameter 
for the shaft and 10.4 m? for the blade ("Preliminary Attempts," 102), assuming the 
blade to be 15.55 cm. thick, and on reported dimensions of the capstan of 1.4 metre in 
length and thirty-five cm. in diameter (ibid.), and assuming tiller dimensions to be five 
metres in length and 15.55 cm. in diameter. The sail crank and mast prop are estimated 
at 1.56 m’, based on "Preliminary Attempts," figure 2, 97, and assuming diameter to be 
thirty cm. The vessel’s superstructure is tentatively estimated at 19.3 m*, on the basis of 
the proposed reconstruction of the forecastle and stern decks in "Preliminary Attempts," 
figures 1 and 2. 


“The hull planks are estimated at 1118.48 m? x thickness 17.88 cm = 200.04 m’. 
The bow and stern ends are estimated at 105.60 m? x thickness put at 20.30 cm (6.5 cun) 
= 21.43 m*. The main deck is estimated at 977.72 m? x thickness put at 9.33 cm (three 
cun) = 91.22 m’, Fifty-six frames ("half frames," twenty-four per side in hold sections 
2-12 plus allowance for four per side in hold section 1), taken to be twelve metres x 
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the closeness of the ratios (1:4.6 and 1:5, respectively) which are seen 
to obtain between, on the one hand, the calculated values for the volume 
of timber in the Quanzhou Ship (145 m?) and a vessel of twice the hull 
dimensions of the Quanzhou Ship (667 m*), and on the other hand, the 
figures of 1000 and 5000 which the the Meng Liang Lu gives as the liao 
ratings of the smallest and largest of the ocean-going junks of the Song 
period.” This suggests that the 5000-liao vessels may have been about 
twice the overall dimensions of 1000-liao vessels. Thus, both Polo and 
the author of the Meng Liang Lu specify size in ways which seem to 
indicate that the largest junks were vessels of twice the hull dimensions 
of the smaller ones. Of course, this does not necessarily mean that the 
vessels described in these two sources were in fact identical in terms of 
absolute size. To try to settle the question of comparability we need to 
consider possible and likely values for the liao. 

The liao employed by shipbuilders in the Song period is unlikely, 
for reasons of general utility and practicality, to have been either much 
smaller or much larger than the /iao reported by Morgan from north 
China which measured one xun (8 chi) by one chi by 0.4 chi, since the 
ultimate basis of the standard was the dimensions of a solid balk of 


twenty-eight cm. (average) x eight cm. (average) = 15.05 m3. An allowance for six top 
timbers put at 12.80 x 0.28 x 0.08 metres, eight top timbers at 18.54 x 0.28 x 0.08 
metres, and four top timbers at 17.68 x 0.28 x 0.08 m = 6.62 m>. The twelve bulkheads 
are estimated at 919.45 m? x thickness put at 18.66 cm. (six cun) = 171.57 m>. The 
limber boards are estimated at 143.08 m? x thickness put at 9.33 cm. (3 cun) = 13.35 
m?’. The keel and keel tail are estimated at 7.19 m>, with keel dimensions put at thirty-six 
x 0.43 x 0.35 metres and keel tail dimensions assumed to be 11.76 x 0.43 x 0.35 metres. 
The masts are estimated at 47.95 m’, the sum of (i) 31.5 and twenty-four metres in 
length and 0.64 and 0.48 metres in diameter at deck level for assumed two mainmasts 
and one foremast, respectively, (ii) an estimate for two assumed mizzen masts, put at 
eighteen metres in length and forty-eight cm. in diameter, and (iii) an estimate of about 
17.8 m? for housing and bracing timbers. The rudder shaft and blade, rudder capstan and 
tiller are estimated at 10.23 m*, based on estimates of sixteen metres in length and thirty- 
five cm. in diameter for the shaft and forty-two m/? for the blade, assuming the blade to 
be 18.66 cm. thick, and putting the capstan at 2.8 metres in length and thirty-eight cm. 
in diameter, and the tiller at ten metres in length and 18.66 cm. in diameter. Two sail 
cranks and two mast props are estimated at 10.07 m?, based on "Preliminary Attempts,” 
figure 2, and assuming the diameter to be thirty-six cm. The vessel’s superstructure is 
tentatively estimated at 70.18 m’, on the basis of the proposed reconstruction of the 
forecastle and stern decks in "Preliminary Attempts," figures 1 and 2. 


“Moule, "Wonder," 365. 
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timber, which we might expect to have a typical weight approximately 
equal to the conventional "man load" of around sixty to seventy kg. If 
we hypothesize a standard for the liao based on the ten-foot zhang (the 
common unit of linear measurement employed in shipbuilding during the 
Song period) but with the same transverse dimensions as Morgan’s liao 
— in other words a Jiao measuring one zhang (ten chi) by one chi by 0.4 
chi (thus, 0.1203 m? in place of 0.096 m*) — we obtain notional liao 
ratings for the Quanzhou Ship and for a vessel of twice the hull 
dimensions of the Quanzhou Ship of 1205 liao and 5725 liao, respective- 
ly, which are not too far off the figures of 1000 and 5000 liao given by 
the Meng Liang Lu for the smaller and larger ocean-going junks. 

But it is not suggested that 0.1203 m’ is the real value of the 
Song shipbuilders’ liao. The figures presented here for the quantity of 
timber composing the Quanzhou Ship and scaled-up versions of the same 
are only approximations, and are based partly on assumptions rather than 
on certain knowledge of the quantity of timber in each vessel or indeed 
of the procedures actually followed by Song shipbuilders in calculating 
the liao (no allowance has been made for wastage in construction, for 
example). This hypothetical liao should therefore be regarded as simply 
a useful surrogate for the actual value of the Song shipbuilders’ liao, one 
which "works" in the context of the calculations attempted here, in that 
it gives a result congruent with the results of analysis of evidence from 
a number of separate and independent sources. 

The evidence from these different sources is presented in table 
1. The conclusion that all this points to is that the identification of Polo’s 
"basket" with the Mediterranean pepper sporta of 225 kg. is correct, that 
the extrapolation from carrying capacity in terms of sportas to burden in 
terms of "tons" (tons of fifty cubic feet) is well founded, and that the 
great ocean-going junks of the Song period were indeed extraordinarily 
large vessels of around 1500 to 1900 tons burden. Beyond this, the 
mutually supportive nature of the evidence gives reason for considering 
it likely that these vessels, which the Meng Liang Lu describes as vessels 
of 5000 Jiao and for which Polo gives a carrying capacity of 5000-6000 
sportas, may have been vessels of approximately twice the hull dimen- 
sions of the Quanzhou Ship. 
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Table 1 
Table of Correlations 
x 1.0 x 1.1 x 1.9 x2 
M? 145 171 608 667 
(estimated) 
Voneot Liao @ 0.1203 mi 1205 1421 5054 5544 
Timber (hypothetical) 
Liao 
(Meng Liang Lu) 1000 5000 
Tons of 50 cu. ft 229 308 1616 1896 
(estimated) 
Carrying Hu of 66.41 litres 4889 6565 34452 40430 
Capacity (estimated) 
Sportas of pepper 737-751 992-1013 5209- 6106- 
@ 225 KG 5315 6231 
(estimated) 
Sportas of pepper 1000 5000 6000 


(Marco Polo) 


Note: This table correlates author’s estimates for volume of timber, in cubic metres, 
and carrying capacity in hu of 66.41 litres, in tons of fifty cubic feet, and in 
pepper sportas of 225 kg., with an hypothetical value for the liao, and with 
statements of the capacity of ocean-going junks in the Meng Liang Lu (in liao) 
and in Polo’s Travels (in sportas). 


China’s Trade with India 


Why should the Chinese have built such large ocean-going vessels in the 
distant past — by far the largest in the world in their day, it would seem 
— and yet much smaller ones in more recent times? An answer to this 
question may be sought in the changes which took place in the pattern of 
China’s maritime trade over the course of the centuries. 

The trade by sea between China and lands to the south and west 
appears to have been already well established by the third century CE. 
Maritime peoples of Southeast Asia — kunlun "barbarians" to the Chinese 


Downloaded from ijh.sagepub.com at Bobst Library, New York University on July 3, 2015 


Great Ocean-going Ships of Southern China 69 


— were early to the fore in the development of this commerce.” By the 
seventh century Arab and Persian traders were making the long journey 
to China and were settled in large numbers in the southern port of 
Guangzhou (Canton). Up to the ninth century, at least, the Chinese 
(whether Han Chinese or the local Yue peoples of the southern region) 
do not appear to have played a significant part in this trade, so far as it 
is possible to tell from the few, often ambiguous, statements in Chinese 
sources. Wan Zhen’s Nanzhou Yiwu Zhi (Strange Things of the South), 
a work which dates from the third century, refers to the ocean-going 
junks encountered in "The South" — meaning the maritime provinces of 
southern China — in terms which should probably be taken to mean that 
these were not Chinese vessels.” A later source, the Tang Yu Lin 
(Miscellanea of the Tang Dynasty), in referring to the seventh and eighth 
centuries, is more explicit: "the sea-going junks (hai bo) are foreign 


“On the development of maritime trade in this period, see Wang Gungwu, "The 
Nanhai Trade: A Study of the Early History of Chinese Trade in the South China Sea,” 
Journal of the Malayan Branch, Royal Asiatic Society, XXXI1, No. 2 (1958), 31-45; and 
O.W. Wolters, Early Indonesian Commerce (Ithaca, NY, 1967), 36-48. 


“See George Fadlo Hourani, Arab Seafaring in the Indian Ocean in Ancient and 
Medieval Times (Princeton, 1951), 46-79; Hadi Hasan, A History of Persian Navigation 
(London, 1928), 109-120; Hirth and Rockhill (eds.), Chau Ju-kua, 14-17 and 117-119; 
and Jitsuzo Kuwabara, "On P’u Shou-keng, a Man of the Western Regions, who was the 
Superintendent of the Trading Ships’ Office in Ch’tian-chou towards the End of the Sung 
Dynasty, Together with a General Sketch of Trade of the Arabs in China during the 
T’ang and Sung Eras," Toyo Bunko, Memoirs of the Research Department, II, No. 1 
(1928), 2-3. For the role of Indonesians (Malays) as carriers between India and China 
in this period see Wolters, Early Indonesian Commerce, 247-251. 


“Ambiguity attaches to the references to "foreigners" in this source. The relevant 
passage (emended) reads: "The people of foreign parts (wai yu ren) call chuan (ships) 
bo." Paul Pelliot, "Quelques textes chinois concernant |’Indochine Hindouisée," Etudes 
Asiatiques publiées a l’occasion du vingt-cinquiéme anniversaire de l’Ecole Francaise 
d’Extréme-Orient, 1 (1925), 255-257; and Needham, Science and Civilisation, IV, Part 
Ill, 600-601, agree in interpreting wai yu ren to mean "foreigners," i.e., people beyond 
the borders of China. In a subsequent chapter the same source refers to the rigging of 
the vessels belonging to "the people beyond the barriers" (wai jiao ren). Needham here 
differs with Pelliot in suggesting that this refers to the local (Yue) peoples of southern 
China as distinct from the Han Chinese. Pierre-Yves Manguin, "The Southeast Asian 
Ship: An Historical Approach," Journal of Southeast Asian Studies, XI, No. 2 
(September 1980), 274-276, argues convincingly that the vessels referred to were in fact 
Southeast Asian. 
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ships. Every year they come to Canton and An-i [Annam]. Those from 
Ceylon [i.e., from the Indian Ocean rather than Southeast Asia] are the 
largest."°° Another account, which is in a work which was composed 
around 650 CE and subsequently enlarged in the eighth and early ninth 
centuries, though based on much earlier texts, states that the great ocean- 
going “junks" (chuan) known as bo were aiso called Kunlun ships 
(Kunlun bo) since "many of those who form the crews and technicians 
of these ships are Kulun [Kunlun] people."*! The manner of their 
construction, according to this source, which involved fastening the 
planks of the hull with cords instead of iron nails or clamps, assigns 
these vessels to a different shipbuilding tradition from that which 
produced the great ocean-going vessels of the Song period.” The 
probability therefore is that the reference here is to Southeast Asian 
vessels which, like the Indian Ocean vessels which established direct 
communication with China in the Tang period, were held together 
without the use of iron nails. Yet the Chinese texts are sufficiently 
ambiguous to admit of the possibility that vessels of this kind may have 
been constructed locally or at least owned and operated by Chinese 
merchants in the early stages of their push out into the trade of the 
Southern Ocean.™ 


Wang Dang, Tang Yu Lin, as cited in Needham, Science and Civilisation, IV, Part 
Ill, 453. Cf. Li Zhao, Tang Guo Shi Bu (Supplementary History of the Tang Dynasty), 
as cited in Kuwabara, "On P’u Shou-keng," 12, note 8. 


Hui Lin, Yi Qie Jing Yin Yi (Dictionary of Sounds and Meanings of Words in the 
Vinayana), as cited in Pelliot, "Quelques textes," 257-260. See also Needham, Science 
and Civilisation, IV, Part Ill, 458-459. 


Hui, Yi Qie Jing Yin Yi, as cited in Pelliot, "Quelques textes," 260. See also Liu 
Xun, Ling Biao Lu I (Strange Southern Ways of Men and Things), as cited in ibid., 259- 
260, note 2. 


For a local tradition of building vessels of a sewn-hull type in Guangxi which were 
used for trading voyages as late as the twelfth century, see Almut Netolitzky (ed.), Das 
Ling-wai Tai-ta von Chou Ch’ii-fei: Eine Landeskunde Stidchinas aus dem 12 Jahrhundert 
(Wiesbaden, 1977), 104-105. In fact, shipbuilding traditions of South China and 
Southeast Asia shared a number of affinities. For the emergence of a “South China Sea 
tradition" in the second millennium CE, see Yves-Pierre Manguin, "Trading Ships of the 
South China Sea: Shipbuilding Techniques and their Role in the History of the 
Development of Asian Trading Networks," Journal of the Economic and Social History 
of the Orient, XXXVI (1993), 253-280. 
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The Nanzhou Yiwu Zhi gives details of the size of the ocean- 
going vessels of the third century. The large ones were more than twenty 
zhang (forty-six to forty-eight metres) in length, stood three or four 
zhang (c. seven to 9.5 metres) out of the water, and carried 600-700 
people and 10,000 hu (about 143 tons of fifty cubic feet) of cargo.* 
The figure of 600-700 for the ship’s company may be an exaggeration, 
but in general terms what the Nanzhou Yiwu Zhi points to is a familiar 
pattern of exchange, in which large numbers of travelling traders were 
engaged in the transport of small parcels of high-value goods between 
distant markets, a pattern which characterised maritime trade throughout 
the Eastern Seas for many centuries. Though their passengers might 
be numbered in the hundreds, the Southeast Asian and Indian Ocean 
vessels which sailed to China were in fact relatively small in terms of 
hold capacity. According to a Chinese work of 1128 CE (but thought to 
be quoting an earlier work of the Tang period),® foreign vessels trading 
to China could carry up to 1000 bahar, which means no more than about 
200 tonnes.*” 


“See Pelliot, "Quelques textes," 255-256. The official standards for the hu and the 
zhang were approximately 20.23 litres and 2.3 or 2.4 metres, respectively, in this period. 
Figures which are far too high have been proposed for the carrying capacity of these 
third-century-vessels by Pelliot (1000 tonnes in "Quelques textes," 256), Needham (260 
tons in Science and Civilisation, IV, Part IM, 600), Dars (600 tonnes in "Jes jonques 
chinoises," 42) and Manguin (250 to 1000 tons in "Southeast Asian Ship," 275, and 600 
tons in "Trading Ships,” 62). 


*In 413 CE the Buddhist pilgrim Fa Xian sailed from India via Ceylon and "Ye po 
di" (possibly in Borneo) to China in the company of more than 200 persons. See Wheat- 
ley, Golden Khersonese, 37-41 and Hirth and Rockhill (eds.), Chau Ju-kua, 7, note 1. 
For a tenth-century Arab reference to three large vessels carrying an average of 400 
persons per vessel, see Hourani, Arab Seafaring, 68. See also note 68 below. 


See Lo, "China as a Sea Power," 550, citing an item of 1128 CE in the Wenxian 
Tongkao (Comprehensive Study of Civilisation), compiled by Ma Duanlin (c. 1270-1317). 


*’This squares with evidence from other sources on the size of Indian Ocean vessels 
of the sewn-hull type. According to Mansel Longworth Dames (ed.), The Book of Duarte 
Barbosa: An Account of the Countries Bordering on the Indian Ocean and their Inhabit- 
ants (2 vols., London, 1918-1921), II, 76, the sewn-hull vessels built by Arabs at Calicut 
in the early sixteenth century were vessels of 1000 to 1200 bahars burden. See also 
Hourani, Arab Seafaring, 87-114, and W.H. Moreland, "The Ships of the Arabian Sea 
About A.D. 1500," Journal of the Royal Asiatic Society, CLXXXI (January and April 
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In the late ninth century direct trade with India and West Asia 
was interrupted as a result of political disturbances in South China that 
caused the temporary withdrawal of the foreign trading communities 
from Canton.** With the re-establishment of peace and order under the 
Song Dynasty in the 960s, traders from the Indian Ocean resumed 
voyaging to Canton and, increasingly, to the rising port of Quanzhou, 
but they probably no longer made the entire journey to China in vessels 
of their own.°? In the early tenth century, according to the Arab author 
Mas’udi, the terminus for vessels traversing the Indian Ocean with goods 
and passengers bound for China was Kalah, on the lower Tennasserim 
coast or the Malay Peninsula, the journey on to China being made in 
"ships of the Chinese" (marakib al-Siniyin).© Mas’udi may possibly be 
wrong in identifying as Chinese the vessels that were the carriers along 
the Southeast Asian leg of the sea route from China to India in the tenth 


1939). For a latter-day example of an Arab dhow that was 100 feet long by twenty-nine 
feet in the beam, with a cargo capacity of about 150 tons, which the author judged could 
carry up to 250 deck passengers, see Alan Villiers, Sons of Sinbad (London, 1940), 11 
and 60. By contrast, the very large vessels stopped by Saris and Middleton in the Gulf 
of Aden in 1612 (see "The Sixth Voyage," in Hakluytus Posthumus, or Purchas His 
Pilgrimes (20 vols., Glasgow, 1905-1907), II, 193, and "The Eighth Voyage," in ibid., 
396), were evidently not the classic Indian Ocean sewn-hull vessels of earlier (and later) 
times. They may be examples of European, or even East Asian, influence on local 
shipbuilding techniques. See Moreland "Ships," 179-182, and for a type of large Gujerati 
vessel, see Pierre-Yves Manguin, "Late Medieval Asian Shipbuilding in the Indian 
Ocean: A Reappraisal," Moyen Orient et Océan Indien, ll, No. 2 (1985), 9-11. 


See Wang, "Nanhai Trade,” 85-89; and Hirth and Rockhill (eds.), Chau Ju-kua, 
18. 


See Wang, “Nanhai Trade,“ 86-89; and Kuwabara, "On P’u Shou-keng,” 20-21. 


Mas’udi, Les prairies d’or et les mines de pierres précieuses (9 vols., Paris, 1861- 
1877), I, 308, as cited in Gabriel Ferrand (ed.), Relations de voyages et textes geogra- 
phiques arabes, persans et turks relatifs a l’Extréme-Orient du VIIF au XVII siécles (2 
vols., Paris, 1913-1914), I, 96. See Kuwabara, "On P’u Shou-keng," 65-66, note 30. For 
the role of Kalah in inter-regional trade see Kenneth R. Hall, "Economic History of 
Early Southeast Asia,” 247-248, in Nicholas Tarling (ed.), The Cambridge History of 
Southeast Asia. Volume One: From Early Times to c. 1800 (Cambridge, 1992). On the 
location of Kalah, see also Wheatley, Golden Khersonese, 216-224, and Alastair Lamb, 
"Takuapa: The Probable Site of a Pre-Malaccan Entrepét in the Malay Peninsula," in 
John Bastin and R. Roolvink (eds.), Malayan and Indonesian Studies: Essays Presented 
to Sir Richard Winstedt on his Eighty-fifth Birthday (Oxford, 1964), 76-86. 
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century. What is certain, however, is that by the beginning of the twelfth 
century Chinese vessels were sailing all the way to India. Kolam 
(Quilon), on the Malabar coast, was now the point at which Indian Ocean 
traders proceeding to China transferred to vessels coming from China.“ 
There should also be no doubt that these vessels from China were the 
great ocean-going junks of Quanzhou which were to dominate the direct 
carrying trade between East and South Asia for the next three and one- 
half centuries.” 

What brought about this strong efflorescence of Chinese maritime 
activity during the Song dynasty? No doubt the closing of access to the 
land route to India and the West in the tenth century was a stimulus to 
the entry of the Chinese into the sea trade with India. The southward 
shift in the demographic and economic centre of gravity of China which 
was under way by this time, and the fact that the Song rulers looked to 
import duties for a major contribution to government revenue and 
actively promoted overseas trade to this end, were all important 
contributing factors. We should also note that China’s trade with India 


$!See Kuwabara, "On P’u Shou-keng," 65-66, note 30; and Zhou, Ling Wai Dai Da, 
as cited in Hirth and Rockhill (eds.), Chau Ju-kua, 24. According to the Zhou, Ling Wai 
Dai Da, 120, Chinese vessels also sailed to ports in southern Arabia. 


The suggestion has been made (Hirth and Rockhill [eds.], Chau Ju-Kua, 30-31; and 
Digby, "Maritime Trade," 129) that Indian vessels carried cargo between China and 
India at this time. The basis for this view is Hirth and Rockhill’s dubious identification 
of kia-ling and kia-t’u (ka-tat), terms applied to ocean-going vessels in the early twelfth 
century Pingzhou Ke Tan, as kling, meaning a Coromandel Indian, and catur, the name 
of a type of small vessel of the Malabar Coast. Against this, however, the Pingzhou Ke 
Tan gives an account of the conduct of the overseas trade of Guangzhou (see Hirth and 
Rockhill [eds.], Chau Ju-Kua, 29-33), which strongly suggests that the vessels were in 
fact Chinese. In particular, it is stated that they are built like “grain measures" (Hu), i.e., 
having the characteristic shape of Chinese junks; that Guangzhou is the port from which 
they set out and to which they return; that during their absence the governor of 
Guangdong prays for favourable winds for their return; that judicial powers are delegated 
to the heads of the voyaging traders by the Guangdong authorities; and that the traders 
hold a Lo-han feast of thanksgiving — a specifically Chinese festival, for which see for 
example, Susan Abeyasekere, Jakarta: A History (Singapore, 1987) 17 — on their return 
to Guangzhou. 


“For some discussion of the development of maritime trade under the Song see Shiba 


Yoshinobu, "Sung Foreign Trade: Its Scope and Organization," in Morris Rossabi (ed.), 
China among Equals: The Middle Kingdom and its Neighbours, 10th-14th centuries 
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was undergoing a change in character during this period. In earlier times 
the bulk of China’s imports were comprised of luxury items which had 
a high value-to-volume ratio. During the Tang period this began to 
change, however, as Indian pepper, which up to this time had been 
prized principally for its pharmaceutical properties, came more generally 
into use as a condiment and preservative and demand began to rise.™ 
By the late thirteenth century, according to Polo, more than 1000 tonnes 
of pepper a year passed through the market at Hangzhou alone.® In the 
early sixteenth century, at a time when Europe’s annual consumption was 
around 1200 tonnes,® China’s imports were estimated to be about 4000 
tonnes a year.” The fact that pepper had become the largest component 
by volume in the inventory of China’s imports from India had major 
implications for the way in which this trade was conducted. The 
relatively low value-to-volume ratio of pepper meant that it was not well 
suited to the traditional system of transporting expensive luxury goods by 
sea, which typically involved the crowding of large numbers of itinerant 
traders onto vessels of relatively small tonnage. With their much greater 
hold capacity, the Chinese junks which displaced the Indian Ocean 
vessels of the sewn-hull type were better able to meet the requirements 
of the bulk trade in pepper while at the same time accommodating the 
hordes of travelling traders who continued to pass back and forth with 


(Berkeley, 1983), 103-108; Shiba Yoshinobu, Commerce and Society in Sung China (Ann 
Arbor, 1970), 45-50 and 181-189; Hirth and Rockhill (eds.), Chau Ju-kua, 18-20; and 
Kuwabara, "On P’u Shou-keng," 24-25, note 22, and 41-42, note 8. 


“See Duan Chengshi, You Yang Za Zu (Miscellany of the Yu-Yang Mountain Cave), 
chapter 18, p. 9°, as cited in Hirth and Rockhill (eds.), Chau Ju-kua, 223. 


“Yule (ed.), Polo, Il, 204; and Moule and Pelliot, Marco Polo, 1, 340. By 
comparison, Western Europe’s pepper imports around 1400 CE are estimated at not 
much more than 1000 tonnes (Wake, "Volume of European Spice Imports," 631). Polo 
States that for every ship that sailed westward with "coarse spices" (pepper, ginger, 
cassia, etc,), 100 (or ten!) sailed to China. See Yule (ed.), Polo, I, 235 and 390; and 
Moule and Pelliot, Marco Polo, 1, 157 and 419. 


“Wake, "Volume of European Spice Imports," 635, note 51. 


°”75 000 to 80,000 quintals (presumably Portuguese “old quintals") was the estimate 
of Giovanni da Empoli, made in India in 1515. See "Capitoli di una Lettera, che scrive 
Giovanni da Empoli Fiorentino, de’ di 15 di Novembre 1515, in Cuccino, citta d’India," 
in Archivio storico italiano, Appendix to vol. III (Florence, 1846), 87. 
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their small parcels of luxury goods, and this may well have been one of 
the main reasons why Chinese shipping came to dominate the direct trade 
between China and India after the ninth century. 

The great size of the junks sailing to India — much larger than 
China’s coastal shipping or the vessels trading across the East China Sea 
to Korea and Japan — may in fact be explained by reference to a number 
of different factors. The author of the Pingzhou Ke Tan (Pingzhou Table 
Talk), a work of the early twelfth century, reports two particular reasons 
why the junks were so big.” On the one hand, it was said: "In foreign 
lands, though there may be no tax on commerce, there is an insatiable 
demand for presents. No matter whether the cargo is large or small, the 
same demands are made; consequently small ships are not profitable." 
On the other hand: "Traders say that it is only when the vessel is large 
and the number of men considerable that they dare put to sea, for 
overseas there are numerous robbers." A Chinese source of the mid- 
fourteenth century gives a graphic account of conditions at the southern 
entrance to the Straits of Melaka, where the local inhabitants were said 
to be "addicted" to the plundering of passing shipping: 


all they have is the product of their pillaging of the 
Chiian-chou traders. When [Chinese] junks go to the 
Western Sea these people let them pass unmolested, but 
when on the way back they have reached Carimon Island 
then the junk people get out their armour and padded 
screnes against arrow fire to protect themselves, for, of 


“On the great number of travelling traders, note the statement in the Pingzhou Ke 
Tan, as cited in Hirth and Rockhill (eds.), Chau Ju-kua, 30-31, that on large ocean-going 
junks “every several hundred men, and on the small ones a hundred and more men” 
choose one of the more important traders as headmen, and that "the traders divide the 
space by lot among themselves and store their goods therein. [Each] man gets several 
feet [of space for storing his goods] and at night he sleeps on them." According to Friar 
Odoric, there were 700 persons on the junk he sailed on from Kolam to Quanzhou in the 
1320s. See Henry Yule (ed.), Cathay and the Way Thither: Being a Collection of 
Medieval Notices of China (New ed, 2 vols., London, 1913-1916) II, 131. 


© Pingzhou Ke Tan, as cited in Hirth and Rockhill (eds.), Chau Ju-kua, 31. 
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a certainty, two or three hundred pirate junks will come 
out to attack them.” 


Polo’s remarks on the activities of the Gujerati pirates, the 
scourge of the Malabar Coast, are also to the point: 


Their method is to join in fleets of 20 or 30 of these 
pirate vessels together, and then they form what they call 
a sea cordon, that is, they drop off till there is an 
interval of 5 or 6 miles between ship and ship, so that 
they cover something like a hundred miles of sea, and no 
merchant ship can escape them...But now the merchants 
are aware of this, and go so well manned and armed, 
and with such great ships, that they don’t fear the 
corsairs.”! 


Piracy in the region of the Melaka Straits was a major problem 
in times of political instability, notably in the period between the decline 
of Srivijaya, the Sumatran power which regulated traffic through the 
Straits from the seventh to the thirteenth centuries, and the rise of the 
Melaka sultanate in the fifteenth century.” The great junks of Quan- 
zhou, with their high poops and broad decks, were certainly better able 
to beat off pirate attacks than smaller vessels, and this may well have 
been a compelling reason for their use on the long journey to India in 
times of heightened danger. But there were also other considerations 
which favoured the use of large vessels. In the first place, there is the 


Wang Dayuan, Dao Yi Zhi Liie (Records of the Barbarian Islands), as cited in 
W.W. Rockhill, "Notes on the Relations and Trade of China with the Eastern 
Archipelago and the Coast of the Indian Ocean during the Fourteenth Century, Part I,” 
T’oung Pao, XV (1914), 130 and 132; and in Wheatley, Golden Khersonese, 82. 


"Yule (ed.), Polo, Il, 389. Emphasis added. Other editions lack the reference to the 
size of the ships. The Moule and Pelliot edition (p. 418) has: "they go many together & 
so well armed and so well prepared that they have no fear." For the military prepared- 
ness of Chinese vessels see also Gibb and Bechingham (eds.), Travels of Ibn Battuta, IV, 
813. 


"Christopher Wake, “Banten around the Turn of the Sixteenth Century: Trade and 
Society in an Indonesian Port City," in F.J.A. Broeze (ed.), Gateways of Asia (London, 
1997), 70. 
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question of a potential cost/benefit advantage to be gained from building 
vessels of larger rather than smaller capacity.” Arguably, this was an 
important consideration in the present case, in part because of the 
relatively low value-to-volume ratio of the major item of freight, but also 
for another reason peculiar to the circumstances of the Chinese junks 
trading to India. According to Polo, these vessels had only a compara- 
tively short working life. It seems (from what Polo says) that this was 
because the hulls of the vessels, which were made of Chinese pine or 
"cedar," did not stand up well to the prolonged immersion in the tropical 
waters of the South China Sea and the Indian Ocean which the two-year 
voyage to India and back entailed. Why this should have been so is 
not entirely clear. A possible explanation may be that the sealant used to 
protect against wood-boring sea worms had to be re-applied periodically, 
and that this needed to be done more frequently than was feasible for 
vessels undertaking the two-year voyage to India and back.” In any 


™s we have seen, a vessel of twice the hull dimensions of the Quanzhou wreck, 
with a carrying capacity eight times that of the smaller vessel, might require only about 
five times the amount of timber for its construction. 


™Polo (Moule and Pelliot, Marco Polo, I, 354) states that the junks were made of 
“the wood which is called fir and of pine." Presumably this means shanmu, a fir (pine), 
Cunninghamia sinensis or Cryptomeria japonica, which was used for masts, and nanmu, 
a tree laurel (Persea nanmu) often miscalled "cedar" or "oak," which was used for the 
hull. See Needham, Science and Civilisation, IV, Part III, 411. The Quanzhou Ship’s 
decking and hull planks are reported to be of willow and "cedar" ("Brief Report," 15), 
so presumably nanmu. 


™In their home waters, the South China junks had a reputation for lasting well. 
Wang, “Nanhai Trade,” 106, cites a Chinese source of the Song era to the effect that 
"the wood of the nan tree is used by everybody south of the Yangtse for shipbuilding; 
it is hard and can stand water." In large part this will have been due to the care taken 
in caulking and sealing the hull planks. Chunam — a mixture of lime, hemp, tong oil and 
fish oil — was used to caulk the seams and plug nail holes. The same mixture, without 
the hemp, was applied to the entire underwater surface of the vessel as a sealant. See Li 
Guo-Qing, "Archaeological Evidence for the use of Chu-nam on the 13th Century 
Quanzhou Ship, Fujian Province, China," International Journal of Nautical Archaeology 
and Underwater Exploration, XVIII, No. 4 (1989); Moule and Pelliot, Marco Polo, I, 
355; Pelliot, "Quelques textes," 260; and Needham, Science and Civilisation, IV, Part 
Ill, 413-414. A sixteenth century Spanish observer noted the efficacy of this mixture: "It 
is verie strong and suffereth no wormes, which is the occasion that one of their shippes 
dooth twise out last one of ours." (Padre Juan Gonzalez de Mendoza [comp.], The 
History of the Great and Mighty Kingdom of China and the Situation thereof [New ed., 
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case, to deal with the problem, whatever its exact nature, the Chinese 
had recourse to the expedient of fastening an extra layer of planking onto 
the hull after each voyage. After four extra layers had been added, 
however, this procedure was no longer practicable and the vessel had to 
be withdrawn from the run to India.” The fact that these vessels made 
no more than five voyages (over a ten-year period) before it became 
necessary to replace them must surely have been a strong inducement to 
seek economies of scale in their construction and operation. 

The way in which the trade with India was organised also 
favoured the use of large vessels. The major exchange was between 
Quanzhou and a series of pepper-exporting ports situated close together 
along the Malabar Coast. The junks sailed together in a single fleet 
which set out from China every second year.” After loading a two-year 
supply of pepper at the principal pepper ports (Kolam in the early period, 
later also Hili and Calicut), they "wintered" at anchor off Pandarani 
(some twenty-five km. north of Calicut) until the time came to set out on 
the homeward journey.” This pattern was exactly suited to the employ- 
ment of large bulk carriers which enabled maximum advantage to be 
gained from economies of scale. 

Direct trade between Quanzhou and the west coast of India 
ceased at some time around the middle of the fifteenth century, following 


2 vols., London, 1853-1854], I, 150, cited in Needham, Science and Civilisation, IV, 
Part III, 413-414). Although it was evidently believed that the lime had a deterrent effect 
(see Thomas Forrest, A Voyage to New Guinea and the Moluccas 1774-1776 (2nd ed., 
London, 1779; reprint, Kuala Lumpur, 1969], 384, for the Chinese and Malay practice 
of hanging bags of lime below the bow line: "this impregnating the water near the 
surface, in their opinion, keeps off the worm."), it is likely that this varnish-like coating 
functioned principally as a physical barrier to the attack of the teredo and other sea 
creatures. Despite what H. Lovegrove, "Junks of the Canton River and the West River 
System," Mariners Mirror, XVII (1932), 251, says about its lasting "a long time," it is 
difficult to believe that this varnish-like coating, which became rock-hard on setting, was 
not subject to cracking under stress. 


Yule (ed.), Polo, I, 251; and Moule and Pelliot, Marco Polo, 1, 356. 


"See E.G. Ravenstein (ed.), A Journal of the First Voyage of Vasco da Gama, 1497- 
99 (London, 1898), 131. 


*Yule (ed.), Polo, II, 375-376, 386, 390 and 391, note 5; Moule and Pelliot, Marco 
Polo, I, 415 and 417-420; Gibb and Bechingham (eds.), Travels of lbn Battuta, 812; and 
Hirth and Rockhill (eds.), Chau Ju-kua, 24, 89 and 91, note 13. 
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violent clashes between the junk traders and the local ruler of Calicut. In 
the immediate aftermath, Coromandel replaced Malabar as an alternative 
destination for Chinese voyagers. Within a few decades, however, with 
the rise of pepper-growing industries in Southeast Asia which sprang up 
specifically to supply the Chinese market, and with increasing domination 
of the carrying trade between India and Southeast Asia by Muslims, the 
Chinese gave up regular voyaging to India in quest of pepper.” 

The refocusing of the greater part of China’s overseas trade onto 
the pepper-exporting ports of Southeast Asia in the fifteenth century 
meant that the considerations of cost and efficiency which, it is here 
argued, favoured the use of junks of great size in the trade with India, 
lost their special force. In the first place piracy, which was never to be 
entirely eradicated in Southeast Asian waters, nevertheless came to 
present much less of a threat to Chinese shipping in the period after the 
rise of the Melaka sultanate. Second, the round trip to ports in Southeast 
Asia took less than twelve months, in contrast to the two years required 
for the voyage to India and back, which meant that maintenance on the 
vessels could be carried out annually.” Moreover, the pattern of 
China’s trade with Southeast Asia was different. Canton and later Amoy 
(Xiamen), as well as Quanzhou, were centres of Chinese trade with 
Southeast Asia and relations were maintained with a number of widely 
separated locations within the region. With annual voyaging to a number 
of different destinations the need obviously was for many smaller vessels 
rather than a few vessels of enormous capacity. Accordingly, we find 
that at Banten, which at the beginning of the seventeenth century was 
exporting 900-1200 tonnes of pepper a year to China, the trade was 
carried on with a fleet of four to six Chinese junks, each of 300-400 tons 


See Yule (ed.), Polo, Il, 391-392, note 5, and H. Cidade (ed.), Asia de Joao de 
Barros: Dos feitos que os portugueses fizeram no descobrimento e conquista dos mares 
e terras do Oriente (6th ed., 4 vols., Lisbon, 1945-1946), Déc. IV, livr. V, cap. 3 (IV, 
262-264, in this edition). 


In addition, the growth of Chinese trade with the region led to the development of 
shipbuilding industries in Southeast Asia to supply the Chinese with vessels made of local 
teak. See Anthony Reid, Southeast Asia in the Age of Commerce, 1450-1680. Vol. 2: 
Expansion and Crisis (New Haven, 1993), 39 and 42. See also Crawfurd, History, II, 
173, and Forrest, Voyage to New Guinea, 382. On Indian Ocean vessels constructed of 
teak, see Hourani, Arab Seafaring, 89-90. 
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burden.*! Much the same pattern prevailed in the early nineteenth 
century, when John Crawfurd reported that the Chinese junks trading to 
Southeast Asia were mostly vessels of around 500 to 800 tons burden.” 


Conclusion 


Evidence from a number of separate and independent sources supports 
the conclusion that the Chinese junks trading to India in the Song period, 
which Marco Polo stated could carry “quite 5000 baskets of pepper, 
some 6000," were very large vessels of around 1500 to 1900 tons 
burden, and in all probability the largest trading vessels anywhere in the 
world at the time. 

The great size of these ships is primarily of significance as an 
indicator of the strong development of China’s maritime trade with South 
and Southeast Asia during the Song Dynasty. When the Chinese 
established direct maritime relations with the west coast of India, they 
evolved a pattern of voyaging which reflected the special circumstances 
of this trade: specifically, the short working life of the vessels employed 
and the predominance of pepper — a commodity with a relatively low 
value-to-volume ratio in comparison with other luxury items — in the 
inventory of goods carried back to China. These circumstances were a 
powerful inducement to maximise by all possible means the return on 
capital invested in the stock of shipping employed. In practice, this meant 
seeking economies of scale through the construction of very large vessels 
and the employment of no more than a handful of these enormous 
freighters (plus their attendant smaller vessels) in a pattern of voyaging 
which entailed their sailing together in a single fleet which set out only 
every other year on the two-year journey to India and back. This system 
of trade could not have been viable if Chinese shipping had not attained 
a virtual monopoly of the carrying trade between China and India, for 
which indeed the literary references to the transhipment from Indian 


*'Estimates based on Rouffaer and Uzerman (eds.), Eerste Schipvaart, 1,72, and TI, 
17; J. Keuning (ed.), De tweede schipvaart der Nederlanders naar Oost-Indié onder 
Jacob Cornelisz. van Neck en Wybrant Warwijck, 1598-1600: Journalen, documenten en 
andere bescheiden (5 vols., The Hague, 1938-1949), IV, 92; Journal of John Jourdain, 
316; and H.T. Colenbrander and W.Ph. Coolhaas (eds.), Jan Pietersz. Coen: Bescheiden 
omtrent zijn bedrijf in Indié (7 vols., The Hague, 1919-1925), I, 65. 


“Crawfurd, History, Il, 182-184. 
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Ocean vessels to the great ships of China which took place at Kolam 
provide the evidence. The great size of the Chinese vessels, it seems 
likely, gave them a competitive edge over the Arab vessels which sailed 
the route to China in the period before the rise of the pepper trade. 

At some time during the second half of the fifteenth century, for 
reasons which remain not entirely clear but which will have been related, 
in part at least, to the development of pepper-growing industries in 
Southeast Asia, the Chinese gave up voyaging to India in favour of 
making the shorter journey to intermediary ports in Southeast Asia. 
When this happened the great ships of Quanzhou lost their raison d’étre 
and ceased to be built, their place being taken in the trading fleets of 
South China by much smaller vessels which better suited the different 
conditions of China’s trade with Southeast Asia. 
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